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Abstract: The study aimed to evaluate the efficacy of methanolic extracts of Alstonia venenata leaves and root for in vitro 
antioxidants and anticancer properties. The exploration of natural products by scientists is a highlighted subject today. Plants 
synthesize various chemical compounds, which are called secondary metabolites. Antioxidants inhibit oxidation stress and act as 
protective agents for multiple diseases, including breast cancer. Reactive oxygen species (ROS) and reactive nitrogen species 
(RNS) have been related in the pathogenesis of many human diseases including cancer. Breast cancer is one of the most 
destructive types of cancer among women throughout the world.GC-MS analysis was conducted to profile the potential 
phytocompounds responsible for anticancer activity. Generally, developing new drugs starts with identifying bioactive 
compounds from natural resources through various analytical techniques.Leaf and root samples were subjected to cold 
extraction using methanol for plant extraction. Gas chromatography-mass spectrometry was used to identify the 
phytocompounds present in the extracts. DPPH, ABTS, FRAP, H2O2, NO, ‘HO, lipid peroxidation, metal chelating, O2and 
reducing power were determined. Furthermore, MTT assay was performed to assess potential anticancer activity using MCF-7 
cell lines.GC-MS analyses of leaf and root methanolic extracts revealed the presence(Methyl-a—d-glucopyranoside,Quinic 
acid)two and(2-Methylinosine, Methotrexate, 3-O-Methyl-D-Glucose, 2-O-Methyl-D-Xylose, D-Mannoheptulose, Hydroxyurea, 
Methyl-a—d-Glucopyranoside seven anti-cancerous compounds, respectively. Root extracts than leaf extract showed more 
antioxidant activities. Higher concentrations of leaf and root methanolic extracts caused a great reduction in the viability of 
MCF-7 cell lines. Cytotoxicity was found to be relatively higher in root methanolic extract (91.53%) than leaf methanolic extract 
(71.17%). The present work provides the first evidence for the presence of various anticancer phytocompounds in leaf and root 
extracts of A.venenata 
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I. INTRODUCTION 


Plant products are known to be important sources of 
therapeutic agents because they are natural, eco-friendly, and 
devoid of side effects'. Plants with various medicinal 
properties are nature's gift for human beings because they help 
to make a disease-free healthy life. They are not linked with 
their primary metabolism. Instead they serve a variety of 
ecological functions, including plant's survival during any 
stress’The oxygen molecule produces ROS and RNS due to 
some exogenous factors such as smoking, air pollutants, 
radiation, ozone, and industrial chemicals and endogenous 
metabolic process in human body? Enormous formation of 
ROS and RNS can lead to oxidative stress and begin to 
display detrimental effects on various cellular structures like 
proteins, lipids and nucleic acids* * Inorder to combat these 
oxidative stress-related problems, various synthetic 
antioxidants such as propyl gallate, butylated hydroxyanisole, 
tert-butylhydroquinone and butylated hydroxytoluene have 
been vastly used. Yet, the use of such compounds is limited 
due to their side effects on human well-being. Therefore, 
attempts have been commenced to explore natural agents as 
substitutes for artificial antioxidants®®. These compounds 
have the capability to reduce free radicals, chelate catalytic 
metals and scavenge oxygen molecules®’. Cancer is a major 
life-frightening public health issue worldwide, and the 
unrestricted proliferation of cells® er°t*s * If cancer is not 
handled in the primary stages it may lead to cancer 
metastasis and death. In 2020, there were 2.3 million women 
detected with breast cancer and 685000 deaths worldwide’. 
In addition, some environmental aspects are also contributing 
in the development of breast cancer!®. Therefore, there is 
imperative to identify naturally occurring anti-carcinogens 
that would inhibit, slow, or reverse the cancer initiation and 
development!!,!2;The genus Alstonia (Apocynaceae) finds a 
prominent place in various Indian systems of medicines. 
Several ethnic communities in India have used different 
species of Alstonia to treat various human ailments'*'*.The 
genus Alstonia comprises 43 species, of which A.scholaris, 
A.boonei, A.congensis, and A.macrophyllaare proved useful in 
various diseases. These species are tropical plants growing in 
various parts of Africa and South Asia and are highly rich in 
alkaloids, steroids, and phenolic compounds!7Alstonia 
venenataR.Br. a medium-sized shrub which is endemic to Eastern 
and Southern India!8. Plant-derived various secondary 
metabolites are being used in cancer treatment. Many studies 
have shown the involvement of natural plant extracts or 
plant-derived potential phytocompounds in the formulation 
of new anticancer drugs with less side effects'’. Gas 
chromatography-mass spectrophotometry is one of the 
reliable methods for screening of various phytocompounds 
comprising alcohols, alkaloids, nitro compounds, long chain 
hydrocarbon, organic acids, steroids, esters, and amino 
acids” The present investigation is aimed to evaluate the GC 
MS, antioxidant and anticancer properties of A. venenata leaf 
and root methanolic extracts. So far, there is no scientific 
validation on in vitro anticancer, antioxidant properties and 
GC-MS profiling using leaf and root methanolic extracts of 
A.venenata. To fill this research gap, the present research was 
undertaken. 


2. MATERIALS AND METHODS 


2.1 Chemicals 


All the reagents and fine chemicals used in this study were 
purchased from Sigma-Aldrich, India. Analytical grade of 
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methanolic solvent and other chemicals were procured from 
Merck, India. 


2.2 Collection, Authentication, and Extraction of 
Plant Materials 


Fresh leaf and root of A. venenata were collected from 
Coonoor, Tamil Nadu, India. The plant material was 
authenticated from Botanical Survey of India, Coimbatore 
(voucher specimen No: BSI/SRC/5/23/2019/Tech, 3442). 
Plant samples were thoroughly washed with water and cut 
into small pieces and shade dried for two weeks. The dried 
samples were powdered using a mixer grinder and stored at 
4°C. The powdered samples were cold extracted using 
methanol in the ratio of 1:10 (w/v) using an orbital shaker 
with 180 rpm for 24h at room temperature. The filtrate was 
concentrated through evaporation at room temperature and 
dissolved in methanol to get the working solution of 10 mg/ 
10 mL (w/v). 


2.3 GC-MS Profiling 


GC-MS analyses of leaf and root extracts were carried out 
using the Perkin-Elmer Clarus 680 system (Perkin-Elmer, Inc. 
USA) furnished with a fused silica column, filled with Elite- 
5MS capillary column (30 m in length x 250 um in diameter x 
0.25 ym in thickness). Helium as carrier gas at a constant 
flow of ImL/min was used to separate the components of the 
extracts. An electron ionization energy protocol was applied 
with high ionization energy of 70 eV with 0.2 s of scan time 
and fragments ranging from 40 to 600 m/z for GC-MS 
spectral identification. The injector column was kept at 260 
°C and one ul of sample was injected using this injector into 
the column. The oven temperature was increased from 60°C 
to 300°C between 0 and 6 min at the rate of 10°C. The 
various phytochemicals found in the leaf and root samples 
were identified through the comparison of their retention 
time, peak area, peak height ,and mass spectral configurations 
and also with the database of authentic phytocompounds 
stored in the National Institute of Standards and Technology 
(NIST) library and formerly published literature data. 


2.4 In Vitro Antioxidant Activities 
2.4.1 DPPH Radical Scavenging Activity 


The DPPH radical scavenging activity of leaf and root 
methanolic extracts of A. venenata was determined according 
to the method?!. ICs values of the extract i.e., concentration 
of extract required to decrease the initial concentration of 
DPPH by 50% was calculated. 


2.4.2 Nitric Oxide Scavenging Ability (NO‘) 


NO. radicals were formed using sodium nitroprusside and 
quantified by the Greiss reagent at 546 nm using rutin as a 
standard. All the reactions were carried out in triplicates ,and 
their percentage inhibition was calculated”. 


2.4.3 Superoxide Radical Scavenging Activity (O27) 


The assay is based on the capability of plant extracts to 
inhibit formazan formation by scavenging the superoxide 
radicals generated in riboflavintight-NBT system™’The 
decrease in the extent of NBT is correlated with the 
superoxide radical scavenging activity of the plant extract. 
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The percentage of superoxide radical scavenging was 
calculated using the following equation: 


(%) = [A1 — A2)/A1X100] 


where Al is the control absorbance and A2 is the sample 
absorbance. 


2.4.4 Hydroxyl Radical Scavenging Activity (OH) 


For determination of OH: radical scavenging activity of plant 
extracts, one mL of the reaction mixture containing 100 uL 
of 2.8 mM 2-deoxyribose (dissolved in 10 mM phosphate 
buffer pH 7.4), 100 ul plant extract, 200 yl of 200 uM FeCl; 
and 1.04 uM EDTA (1:1 v/v), 100 pl of H2O2 (1.0 mM) and 
100 wl of ascorbic acid (1.0 mM) was taken. After one hour 
of incubation at 37°C, the intensity of the colour produced 
was measured at 412 nm against reagent blank. The hydroxyl 
radical scavenging activity of the extracts was calculated as % 
of antioxidant activity”*. 


2.4.5 Lipid Peroxidation Inhibitory Assay 


A thiobarbituric acid reactive species (TBARS) assay was 
used to measure lipid peroxidation inhibition”®.The degree of 
lipid peroxidation was assayed by calculating the TBARS 
content in the sample. For this assay, egg yolk homogenate 
was taken as lipid source, and the Fenton reagent generated 
free radicals. One mL reaction mixture containing 0.5 mL egg 
yolk homogenate (10% in distilled water, v/v) and 0.1 mL of 
extract mixed with 0.05 mL FeSO, (0.07 M) and incubated 
for 30 min to induce lipid peroxidation. Free radicals rupture 
the lipid bilayer and form malonaldehyde (MDA) as a 
secondary product. Two molecules of thiobarbituric acid 
react with one molecule of MDA and give a pink-colored 
product (TBARS). Then I.5 mL of acetic acid and 1.5 mL of 
TBA in SDS was added sequentially. The resulting mixture 
was vortexed and heated at 95°C for one hour. After 
cooling, 5 mL of butanol was poured and the mixture was 
centrifuged at 3000 rpm for 10 min. After removing the 
supernatant, the intensity of the pink coloured composite 
was measured using a spectrophotometer at 532 nm. A 
control experiment was performed in the presence of 
distilled water without the extract and the percentage of 
inhibition of lipid peroxidation was determined. 


2.4.6 Hydrogen Peroxide Scavenging Activity (H2O2) 


To determine H2O> scavenging activity of the plant extracts, 
4 mM _ hydrogen peroxide solution was prepared in 
phosphate buffer (pH 7.4). Out of this, 600 yl was added to 
the plant sample and finally, the volume was made into 4 mL 
with phosphate buffer. Samples were incubated for 10 
minutes, absorbance was taken at 230 nm using rutin as a 
control, and percentage inhibition was calculated”®. 


2.4.7. ABTS Radical Scavenging Activity 


Free radical scavenging nature of plant extracts was 
determined by ABTS radical cation decolorization assay. The 
percentage of ABTS+ scavenging activity of the crude 
extracts and standard rutin was calculated using the formula. 
Results were expressed as UM Trolox equivalent capacity per 
gram of sample extract 7” 
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2.4.8 Ferric Reducing Antioxidant Power (Frap) 


The FRAP reagent was freshly prepared and warmed at 
37°C. A 900 pl FRAP reagent was mixed with 90 yl water 
and 30 ul of the plant sample. The reaction mixture was 
incubated at 37°C for 10 min ,and the absorbance was taken 
at 593 nm. FRAP was expressed as mmol Fe (Il)/g extract?®, 


2.4.9 Metal Chelating Activity 


The chelating activity of ferrous ions by plant extracts was 
determined by taking absorbance at 560 nm and the results 
were expressed as mg EDTA equivalent/g extract’. 


2.4.10 Reducing Power Assay 


Plant extracts with different concentrations were added with 
0.2 mL of 0.2 M phosphate buffer (pH 6.6) and 0.2 mL of 1% 
potassium ferricyanide. The mixture was incubated at 50°C 
for 20 min and then 0.25 mL of trichloroacetic acid was 
added. After centrifugation, supernatant was collected and 
added with 0.1 mL of 0.1% FeCl3. Absorbance was recorded 
at 700 nm and results were expressed as mg RU Eq/mL.*° 


2.5 In Vitro Anticancer Activity 
2.5.1 Cell Culture 


MCF-7 (Human breast cancer cells) cell line was procured 
from NCCS, Pune and was cultured in liquid medium 
(DMEM) supplemented with 10% Fetal Bovine Serum (FBS), 
100 g/mL penicillin and 100 wg/mL streptomycin and 
maintained under an atmosphere of 5% CO, at 37°C. 


2.5.2 MTT Assay 


Leaf and root methanolic extracts of A. venenata was 
subjected to in vitro cytotoxicity assay using MCF-7 cell lines 
by MTT [3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium 
bromide] assay*'**. Briefly, the cultured MCF-7 cells were 
harvested by trypsinization and pooled in a 15 mL tube. 
Then, the cells were plated at a density of 110° cells/mL 
cells/well (200 ul) into the 96-well tissue culture plate 
containing 10 % FBS and 1% antibiotic solution (DMEM) for 
24-48 h at 37°C. The wells were washed with sterile PBS and 
treated with five different concentrations (100, 200, 300, 400 
and 500 ug/mL) of the plant extracts in a serum free DMEM 
medium. Each sample was replicated three times and the cells 
were incubated at 37°C in a humidified 5% CO, incubator for 
24 h. After the incubation time, MTT (20 ul of 5 mg/mL) was 
added into each well and the cells were incubated for 
another 2-4 h until purple precipitates were clearly visible 
under an inverted microscope. Finally, the medium together 
with MTT (220 ul) were aspirated off the wells and washed 
with |X PBS (200 ul). DMSO (100 ul) was added to dissolve 
formazan crystals and the plate was shaken for 5 min. The 
absorbance for each well was measured at 570 nm using a 
microplate reader (Thermo Fisher Scientific, USA) and the 
percentage cell viability and ICso value were calculated using 
Graph Pad Prism 8.0 software (USA). 


3. STATISTICAL ANALYSIS 
All the data were subjected to one-way ANOVA followed by 


DMART test for post-hoc analysis. The statistical level of 
significance was fixed at p<0.05. SPSS software, version 13.0 
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(SPSS Inc., Chicago, IL, USA) was used for all statistical 
analyses. Data were represented as the meanstSD. MTT 


Assay was calculated using Graph Pad Prism 8.0 software 
(USA). 


4. RESULTS AND DISCUSSION 
4.1 GC-MS Analysis 


In the present study, methanolic extracts of A.venenata leaf 
and root were subjected to GC-MS analysis in order to 
identify the phytoconstituents responsible for anticancer 
activity. GC-MS is one of the most commonly used analytical 
techniques for separating and _ identifying various 
phytocompounds**. Totally 74 phytocompounds were 
identified in both the extracts, of which nine compounds 
were found to have anticancer properties. Methanolic leaf 
(LME) and root extracts (RME) of GC-MS profiles are shown 
in Figure | (a) and Figure 1I(b), respectively. Leaf and root 
samples of GC-MS Chromatograms recorded two and seven 
anticancer phyto-components, respectively (Tablel and Table 
2). These phytocompounds were identified by comparing 
their retention time and peak area (%) to known compounds 
quoted by NIST library. Other than two anticancer 
phytocompounds, such as, methyl-alpha—d-glucopyranoside 
and quinic acid, leaf methanolic extract was found to possess 
12 various phytoconstituents. Root methanolic extract had 
53 phyto-components in addition to seven anticancer 
constituents. Methyl-a-d-glucopyranoside from Tulbaghia 
violacea aqueous extract induces apoptosisi nvitro cancer cells 
such as MCF-7 and HeLa cell lines?4 Quinic acid was found to 
be a potent drug for prostate cancer through insilico analysis 
due to its higher drug score i.e. 0.48 and drug-likeness 
feature, i.e., 0.51 with lesser brain permeation and reduced 
toxicity nature*®. Nucleosides analogs are important 
components of treatment regimens for various cancer types 
with circumventing development of 
resistance**Methylinosineis one of the nucleosides and clinical 
tumour burden was not reflected in patients with breast 
carcinoma treated with methylinosine?” Similarly, clinical 
outcome was found better for this chemical than other two 
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nucleosides used, i.e,pseudouridine and 2, methyl adenosine 
to treat 3] patients with cancer of the female urinary organs 
8Methotrexate has been used in the treatment of various 
types of cancer such as breast, brain, head, neck, lung and 
also to cure hepatoma, lymphomas, esophagogastric 
carcinomas, osteosarcoma, and gastric cancer®”*° In addition, 
it is taken in combination with other drugs to treat various 
neoplasms*!“?Wozniak et al. (2021)designed, synthesized and 
evaluated an innovative glucose-methotrexate conjugate and 
have shown that it has broad spectrum antitumor activity for 
various cell lines than unconjugated drug**. The protective 
nature of 3-O-methyl-D-glucose against streptozotocin 
toxicity andleukamia cancer was reported*’. Recently, this 
chemical has been utilized as glucose analogue in Chemical 
Exchange Saturation Transfer (CEST) MRI scanning 
experiments for detection of breast cancer*®*’ 2-O-methyl- 
xylose is a rhamnogalacturonan-ll-type of polysaccharide and 
it has anti-tumor and anti-metastatic activities with the 
activation of macrophages and natural killer cells**.D- 
monoheptulose is a non-metabolizable glucose analog which 
inhibits hexokinase enzyme which in turn block glucose 
metabolism (glycolysis) in cancer cells. Since cancer cells 
depend on glycolysis for ATP and other products for their 
growth and proliferation, therefore, inhibition of glucose 
metabolism might be of therapeutic value in anticancer 
treatment. Recent studies with D-monoheptulose alone and 
in combination with Newcastle Disease Virus could inhibit 
the growth and multiplication of breast cancer cells by 
inhibiting glucose metabolism‘? This effect was manifested by 
apoptotic cell death, downregulation of hexokinase enzyme 
and reduced level of glycolysis products. Hydroxyurea is a 
valuable drug for treating some types of cancer such as 
myelocyticleukemia°”*? ovary and cervical carcinoma>**, 
melanoma and meningioma®*’and carcinoma of head and 
neck*”“°Hydroxyurea inhibits the activity of iron-dependent 
enzyme _i.eriboculeotide reductase enzyme which is 
responsible for the conversion of ribonucleotides into 
deoxyribonucleotides®'. The broad spectrum action of this 
drug is due to its passive diffusion behaviour into brain and 
cerebrospinal fluid®™*? 
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Fig |: GC-MS chromatogram of leaf (a) and root (b) methanolic extract of A. venenata 


Table I: Anticancerphytocompounds identified in the methanolic leaf extract of A.venenata 


No. Compound Name 
I Methyl-a-d-glucopyranoside C7H 1406 
2 Quinic acid C7H 1206 


Molecular formula Molecular weight Retention Time Area% 


194.18 
192.11 


20.281 
27.504 


84.900 
15.100 


Table 2: Anticancerphytocompounds identified in the methanolic root extract of A.venenata 


No. Compound Name 


| 2-Methylinosine CH i4OsN4 
2 Methotrexate CooH22OsNe 
3. 3-O-Methyl-D-Glucose C7H140c 
4 2-O-Methyl-D-Xylose CoH 1205 

5 D-Mannoheptulose C7H 407 

6 Hydroxyurea CH,O2N2 
7 Methyl- a -d- C7H140e 


Glucopyranoside 


The chief phyto constituents identified in the methanolic leaf 
and root extracts are given in Table 1&2 respectively.GC—MS 
chromatogram of methanolic leaf and root extracts of A. 
venenata recorded a total of 9 peaks corresponding to the 
bioactive compounds that were recognized by relating their 
peak retention time, peak area (%) and mass spectral 
fragmentation patterns to that of the known compounds 
described by the National Institute of Standards and 
Technology (NIST) library. 


4.2 In Vitro Antioxidant Activities 


Reactive Oxygen Species or free radicals are involved in the 
pathogenesis of various diseases because of the oxidization of 
biomolecules followed by the emergence of oxidative stress™ 
Natural antioxidants such as polyphenols, flavonoids and 
phenolic compounds present in plants are responsible for 
inhibiting the harmful effects of oxidative stress*’ There are 
numerous scientific data on the importance of natural 
antioxidants for human health®and a relationship between 


Molecular formula Molecular weight Retention Time Area% 


282.25 17.880 3.467 
454.40 18.755 62.269 
194.18 20.671 9.056 
164.16 21.576 6.289 
210.18 22.632 9.141 
76.05 26.213 3.284 
194.18 26.518 6.495 


the intake of plant-rich antioxidants and the reduced risk of 
many cancer diseases®””'. In vitro DPPH, NO’, O.*, OH, 
H2O2, lipid peroxidation scavenging activities of LME and 
RME of A. venenata is given in the Table 3. Among various 
concentrations used, 100 g/mL showed low ICso value than 
other concentrations for all the radical scavenging assays. 
However, RME extract showed still lower ICso than LME 
(DPPH 7.5+1.3 yug/ascorbic acid/mL; NO: - 5.841.8 
ug/rutin‘mL; O2*" - 6.2+1.7yg/rutin/mL; OH: -6.7+1.0 
ug/rutin‘mL; H2O.- 4.6£1.3yg/rutin‘mlL and __ lipid 
peroxidation- 5.2+1.0yg/rutin/mL). DPPH free radical 
scavenging is an accepted mechanism for understanding the 
antioxidant activity of plant extracts’”.DPPH assay is primarily 
based at the potential of the stable loose radical 2,2-diphenyl- 
l-picrylhydrazyl to react with hydrogen donors”NO 
scavenging assay has been used to evaluate the antioxidant 
potential of the plant extracts which is generated from amino 
acid L-arginine by the enzymes of vascular endothelial cells, 
certain neuronal cells and phagocytes’. Low concentrations 
of NO are a disseminative free radical that plays 
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miscellaneous roles as an effectors molecule in various 
organic systems which include neuronal messenger, 
vasodilatation, antimicrobial and antitumor  activities’75 
However, enormous production leads to various oxidative 
relative diseases’®, which is directly scavenged by 
flavonoids’All the unfastened radicals which include O2*" are 
produced constantly during metabolism. The excessive level 
of superoxide radical is harmful to biological material which 
causes numerous diseases’® OH: radical is the most reactive 
oxygen species. It induces numerous damages in diverse 
biomolecules’? Hydroxyl radical is produced through the 
Fenton reaction in the presence of decreased transition 
metals which include as Fe2+ and H,O,*°.Mitigating of 
hydroxyl radical is a vital due to its excessive reactivity with a 
huge variety of biomolecules*! Lipid peroxidation has been 
related to cell injury in biomembranes® and it leads to DNA 
injury, inflammation and = succeeding cell © death® 
HO generated in an organic system by numerous oxidizing 
enzymes™ and its accumulation is liable for oxidative stress 
and inflammation reactions® Previous studies with 
increased free radical scavenging activities of methanolic 
extract for DPPH-Plectranthus stockii*® Moringo concanensis*®” 
Sphagneticola trilobata*® and Dioscorea bulbifera®? NO-Spondias 
pinnata”*Aeglemarmelos*'and Rhododendron arboretum”O,°’, 
OH, H2O>-Asparagus racemosus”and lipid peroxidation- 
Tabebuia pallida”. ABTS radical scavenging activity, ferric 
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reducing antioxidant power, metal chelating activity and 
reducing power of LME and RME are presented in Figure2 (a- 
d). Based on the results obtained, the scavenging ability of all 
the concentrations of both samples could be ranked as 
follows: 100>200>300>400>500. Of the two extracts, RME 
(100 yg/mL)showed the highest activity for all the free 
radicals than LME i.e p<0.05 for ABTS- 518.7£1.5mM TEq/g; 
FRAP-725.5+5.|umFe(Il) Eq/mg; metal chelating activity- 
783.342.8 Mm EDTA Eq/g Extract and reducing power- 
689.841.3 mg RU Eq/g Extract. The relatively stable ABTS 
radical is recommended for use in the determination of 
antioxidant activity of plant extracts . During FRAP assay, 
Fe?* has been transformed into Fe** in plant methanolic 
extract, a measure of antioxidant power’®. Excess free irons 
an implicated in the induction and formation of unfastened 
free radicals in the biological systems. Phytocompounds with 
iron chelating capacity can act as effective antioxidants * 
Ferrozine produces a violet complex with Fe?* and in the 
presence of a chelating agent or plant extract the violet color 
of the complex is decreased and the reduction of colour is a 
direct estimation of chelating metal activity’? The reducing 
power assay is often used to determine the capability of an 
antioxidant to donate an_ electron’’The antioxidant 
compounds present in the plant extract convert the 
oxidation form of iron (Fe*’) of ferric chloride to ferrous 
(Fe*?) during reducing power assay *° 


Table 3: In vitro DPPH, NO, O2°, OH , H2O;, lipid peroxidation scavenging activities of LME and RME 


Methanolic Extract DPPH NO Oo" OH: H20, Lipid peroxidation 
(ICs) Ascorbic acid (IC50) (IC50) (IC50) (Iso) Rutin 
Rutin Rutin Rutin Rutin 
Con.(ug/ml) LME 
100 10.5+1.7? 10.21.87 9.8+1.47 12.24+1.47 17.3+1.8? 9.5+1.07 
200 19.341.9 18.341.9° 19.641.0° 16.341.2° 23.341.2° 15.3+1.2° 
300 30.541.5° 28.5415 25.241-4© 23.5£1.5° 26.5+1.5° 20.541.5° 
400 36.541.25 35,521.29 3124127 38541.2° 28.521.2° 75.51.29 
20) 40.041.3° 46.0£1.3° 38.241.0° 43.041.3° 32.041.3° 36.041.3° 
Con.(ug/ml) RME 
100 7.5+1.37 5.8+1.87 6.2+1.7* 6.7+1.07 4.6+1.37 5.2+1.07 
200 12.3+1.2° 16.341.2® 18.341.2 15.941.2  16.241.2° 13.2+1.2° 
300 22.3415 28.3415 20.3£1.5© 20.0£1.5° 23.0+1.5° 18.0£1.5° 
400 28.621.8° 32,621.87 25.641.8° 24.641.8° 25,641.87 73.741.87 
ae 34521.9° 38.541.9° 32.541.9° 30821.9° 35.841.9° 25.041.9° 
DPPH- 2, 2-diphenylpicrylhydrazylradical scavenging activity inhibition concentration for 50%; LME-Leaf methanolic 
(ascorbic acid equivalence); Nitric oxide (rutin equivalence); extract; RME- Root methanolic extract. Values are 


O,*- super oxide (rutin equivalence); OH -Hydroxyl radical 
(rutin equivalence); H2,O2. Hydrogen peroxide (rutin 
equivalence); lipid peroxidation (rutin equivalence);ICso - 
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statistically significant at p< 0.05 where a>b>c>d>e. Where 
all values are represented as mean +SD (n=3). 
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(c) Metal chelating 
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(d) Reducing power 
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Concentration pg/ml 


= LME 
= RME 


Fig 2:(a) ABTS(b) FRAP (c) Metal chelating and(d) Reducing power activities of LME and RME values are 
represented as mean + SD (n = 3). 


4.3. Anticancer Activity of A.venenata 

Herbal drugs have a vital role in the treatment of 
cancer’’The aim of this assay was to evaluate the inhibitory 
or cytotoxic activity of LME and RME extracts on cancer cell 
lines proliferation. Cell viability was quantified by MTT assay 
following 24hr exposure to extracts (100-500ug/mL). The 
percentage of cell death increased as the concentration of 
the extract increased.RME showed highest cell death i.e 
91.53%, compared to LME extract i.e 71.17%. The cytotoxic 
activity of LME and RME was measured as ICs value or the 
amount of extract required to inhibit the 50% cell growth 
with reference to untreated 100% living cells'°° There was a 
significant difference in the ICso values between LME and 
RME(49.06 wg/mL and!2.30 g/mL), respectively, which 
indicated that RME exerted more potent anticancer activity 
on MCF-7 cells than LME (Table 4).Figure 3 shows 
morphological changes such as cytoplasmic condensation, cell 
shrinkage and production of numerous cell surface swelling at 


the plasma membrane when 500 ug/ mL used Methanolic 
extract reveal the highest cytotoxic activity indicate that 
antioxidants play the most important responsibility in 
cytotoxicity'®'. In a previous report of the methanol extract 
of Jacaranda obtusifolia H. B. K. ssp. Rhombifolia Gentryin twig 
extracts revealed anticancer activity in opposition to the 
NCI-H187 (small cell lung cancer) cell line with an IC50 of 
23.2 mg/mL'**Pearson correlation regression analysis was 
also carried out between all the antioxidant and anticancer 
activities. A positive linear correlation (0.910-0.987 for LME; 
0.915-0.990 for RME) was noted between free radical 
scavenging and anti-proliferative activities. However, the 
highest significant correlation (p<0.01) was obtained for RME 
than LME (Table 5). These correlations powerfully imply the 
concern of diverse compounds in antioxidant activities. To 
the best of our information, this study represents the first 
instance in which the anticancer potential of A.venenata 
Methanolic leaf and root extract against MCF-7 cell lines has 
been demonstrated. 


Table 4: Cytotoxicity of LME and RME of A.venenata on MCF-7 cell line 


NO. Concentration Cell Death on ICsovalue 
(ug/ml) MCF-7 cell line (%) (ug/ml) 
LME 
I. 100 48.18 
2D, 200 54.37 
3, 300 55.99 49.06 pg/ml 
4. 400 67.61 
5. 500 71.17 
RME 
I. 100 54.29 
D, 200 62.52 
3. 300 69.22 12.30 pg/ml 
4. 400 79.23 
5. 500 91.53 


Concentrations of studied substances that caused a 50% decrease in cell viability with reference to untreated controls (ICso) 
of extracts on MCF-7 cell line; LME-Leaf Methanolic extract; RME-Root Methanolic extract 


Table 5: Correlation between free radical scavenging activities and anticancer activity of LME and RME 


Correlation (R2) 


Cell 


line Sample DPPH No: O2- ee H202 
MCE-7 LME 0.940" 0.957* 0.966" 0.987% 0.938* 
: RME 0.981* 0.955* 0.962" 0.980% 0.941* 


LPO ABTS FRAP Metal Reducing power 
chelating assay 

0.959* 0.945* 0.910* 0.924* 0.973" 

0.948* 0.976" 0.990 0.921* 0.915* 


“correlation coefficient is significant at the 0.05 level; “correlation coefficients is significant at the 0.01 level 
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Fig 3: Morphological changes in MCF-7 Cell lines treated with LME and RME 


Morphological changes in cells of MCF-7 after treatment with 
leaf methanolic extract (LME) and root methanolic extract 
(RME) of A. venenata A: (Untreated cells) B-F: A. 
venenataLME, B-100 yg/mL; C-200 yg/mL; D-300 yg/mL; E- 
400 g/ml; F-500 wg/mL (Untreated cells) H-L: A 
venenataRME, H-100 yg/mL; I-200 pg/mL; J-300 yg/mL; K-400 
ug/mL; L-500 g/mL 


5. CONCLUSIONS 


In the present investigation, our research findings indicate 
that the root methanolic extract of A. venenata possesses 
satisfactory in vitro anticancer activity than leaf methanolic 
extract. The higher anti-proliferative activity of root extract 
might be due to more free radical scavenging activities, as 
evidenced by various in vitro antioxidant assays. The 
prevention of oxidative stress is a valuable property of all 
medicinal plants when treating emphasis disorders. This study 
is the first report of leaf and root methanolic extracts of 
A.venenata. In the lab, additional research is being done to 
clarify the mechanisms of action of cell death in breast cancer 
and to pinpoint the active ingredients. The pharmaceutical 
industry can use these bioactive molecules to create lead 
medications to treat cancer and germs in the present and the 
future. They are effective in treating a wide range of diseases. 
Further studies are underway to determine the bioactive 
principle/s of this extract behind this activity using in vivo 
animal models. 
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